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Acquired renal cystic disease is a complication of end-stage renal disease and the prev-
alence of which is related to dialysis duration. The significance of this condition is its 
association with neoplasm and spontaneous hemorrhage. A 46-year-old uremic female 
was seen at the emergency room shortly after hemodialysis because of sudden onset 
of right upper quadrant pain. A computed tomography of the abdomen without con-
trast revealed a distinct subhepatic lesion resembling liver abscess. Sonography, how-
ever, favored a complex cystic lesion or a solid renal tumor with necrosis. Magnetic 
resonance imaging concurred with the above findings, yet going further to implicate 
the possibility of a hematoma. A fist-size hematoma was discovered in the multicystic 
right kidney during nephrectomy, and the pathologic report showed cystic atypia. 
Spontaneous hemorrhage in acquired renal cystic disease during long-term dialysis 
may often confuse the clinician who is unaware of such an entity.
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1. Introduction
Acquired renal cystic disease (ARCD) is characterized by 
the development of numerous cysts in the kidneys of indi-
viduals who have no history of hereditary cystic disease. 
The most important factor in developing ARCD is the du-
ration of end-stage renal disease (ESRD) or maintenance 
dialysis.1–3 In its early stages, ARCD may not produce any 
symptoms and is usually inadvertently discovered during 
abdominal imaging. Typical complications of ARCD are in-
tracystic and pericystic bleeding, hematuria, rupture with 
retroperitoneal hemorrhage, and a higher risk of malig-
nant transformation than in a normal kidney. While these 
complications and consequences appeared unavoidable, 
awareness of its existence and meticulous surveillance 
are warranted.
2. Case Report
A 44-year-old female, who had been on long-term hemo-
dialysis for over 20 years for ESRD, suddenly developed 
right upper quadrant pain during hemodialysis. Pain was 
initially localized in the right upper quadrant but later ra-
diated to the right flank. The pain gradually increased in 
severity, and she was sent to the emergency room where 
initial evaluations revealed an afebrile patient with local-
ized tenderness in the right upper quadrant. The vital signs 
were: temperature, 37.6°C; pulse rate, 72/min; respira-
tion rate, 20/min; and blood pressure, 107/70 mmHg. 
Laboratory examinations revealed a hemoglobin level of 
11.7 g/dL, white blood cell 16,600/μL, C-reactive protein 
1.3 mg/dL, blood urea nitrogen 20.0 mg/dL, and creati-
nine 6.0 mg/dL (post dialysis). A non-contrast computed 
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tomography (CT) of the abdomen revealed multiple cysts 
replacing practically both of her kidneys comparable to 
adult polycystic kidney, with a 7.8 × 6 cm mixed-density 
lesion with solid and cystic component at the right upper 
quadrant (Figure 1). A surgical consultation was made, and 
liver abscess or cystic lesion was ruled out. It was also 
indicated that there was no surgical intervention needed 
at that moment, and the patient was admitted and at-
tended to by a gastroenterologist for further treatment. 
The patient was then started on intravenous metronida-
zole and cefmetazole. On the following day of admission, 
a bedside abdominal sonogram was done because of per-
sistent right upper abdominal pain; surprisingly, the liver 
parenchyma was normal. The mixed-density lesion seen 
earlier on CT was noted to be part of the right multicystic 
kidney, with its internal mixed-echo pattern resembling 
either a cystic tumor, abscess or necrotic tumor (Figure 2). 
Urologic consultation was done for drainage or surgical 
treatment. A review of the CT images with a radiologist 
suggested magnetic resonance imaging (MRI) study for 
reconstruction of three-dimensional coronal sectional 
images (CT model limitation) as a better evaluation for 
such an unusual lesion. MRI depicted the lesion as a well-
demarcated “mass effect” with mixed solid and cystic 
contents in favor of a solid renal tumor with internal 
necrosis, yet going further to elucidate the possibility of 
a hematoma (Figure 3). Surgery was delayed for 2 days 
when the patient suddenly developed upper gastrointes-
tinal bleeding with a drop in hemoglobin from 11.7 g/dL 
to 8 g/dL, warranting the transfusion of 3 units of packed 
red blood cells. Under the impression of a solid renal tumor, 
right nephrectomy was done through a right subcostal ex-
traperitoneal incision. Upon exploration of the right ret-
roperitoneum, a large hematoma was noted occupying 
the anterior upper pole of the right kidney, corresponding 
to the mass lesion noted in the CT, sonogram and MRI 
studies (Figure 4A). The rest of the renal parenchyma 
was replaced by multiple cysts up to 4–5 cm containing 
clear yellowish amber fluid. The final pathology report 
was end-stage kidney with thyroidization. Section of the 
specimen revealed cystic spaces with hemorrhage lined 
by thickened hyperplastic lining (Figure 4B). Low-power 
magnification demonstrated cuboidal epithelium with 
focally atypical hyperplasia (Figure 5A), while clear cell in 
ground-glass cytoplasm could be seen under high-power 
magnification (Figure 5B). The epithelium showed distinct 
signs of cellular atypia, such as prominent and hyper-
chromatic nuclei, but did not display any other evidences 
of malignant transformation such as atypical mitosis or 
infiltrating growth. An elective prophylactic nephrectomy 
for the remaining non-functional left cystic kidney was 
suggested to the patient. At the time of writing, she was 
still on her regular hemodialysis with scheduled renal 
imaging studies done on a regular basis.
3. Discussion
In 1977, Dunhill and coworkers1 described ARCD in pa-
tients in renal failure. It is a condition common in pa-
tients receiving hemodialysis or peritoneal dialysis, and 
L
Figure 1 Non-contrast computed tomography scan showing 
bilateral multicystic kidneys with a mixed-density lesion (arrows) 
adjacent to the liver (L).
L
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Figure 2 Ultrasound revealing (A) a cystic renal mass or necrotic tumor (arrows), and (B) a normal liver echotexture. L = liver.
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Figure 3 (A) Magnetic resonance imaging showing a well-demarcated mass (arrows) with mixed solid and cystic elements, and 
(B) corresponding post-contrast imaging with rim enhancement (arrows).
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A B
Figure 4 Operative findings. (A) Hematoma (arrows) and (B) section of the specimen revealing a hyperplastic/thickened cystic 
lining (arrows).
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Figure 5 (A) Atypical hyperplasia (hematoxylin and eosin, original magnification ×40). (B) Hematoxylin and eosin staining clear 
cell in ground-glass cytoplasm (original magnification ×400).
may develop in patients with chronic renal failure on 
medical treatment without any type of dialysis.2 The cri-
teria used to define ARCD include the presence of three 
to five cysts in each kidney of a chronic renal failure pa-
tient who has no inherited renal cystic disease. These 
cystic lesions may increase in size and number with time, 
and the overall size of the kidneys may resemble that of 
an adult polycystic kidney.2,3 The condition is encoun-
tered mainly in dialysis patients, because long-term di-
alysis allows renal cysts to develop, which with time may 
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even progress to neoplasm. Of patients on dialysis for less 
than 3 years, 10–20% have ARCD; 40–60% on dialysis for 
3 years have ARCD, and more than 90% have ARCD after 
5 years on dialysis.1–3 Uremic toxins have been implicated 
as an important factor in ARCD, because cysts, adenomas 
and carcinomas usually are multiple and bilateral. There is 
also a regression of cysts after successful renal transplant, 
suggesting that some cytogenic or carcinogenic toxin of 
uremia is being eliminated by the allograft.1
ARCD is usually asymptomatic and is usually discovered 
because of serious complications such as retroperitoneal 
hemorrhage and renal neoplasm. Bleeding occurs in as 
many as 50% of patients and neoplasm in 4.2–5.8% of 
patients.4 Patients with ARCD from ESRD also have a 
3–7% incidence of renal cell carcinoma, a risk which is 
100 times higher than in the general population.5 In some 
patients, bleeding occurs after heparinization during 
dialysis, and if the cyst communicates with the nephron, 
hematuria may result. Cystic bleeding is secondary to 
rupture of unsupported sclerotic vessels in the wall. It is 
also noted that cysts, tumors or both occurring in pa-
tients with ARCD usually present with the same symp-
toms of abdominal or flank pain and gross hematuria.4 It 
thus poses a challenge to clinicians to detect the pres-
ence of neoplasm or carcinoma in these patients in the 
diagnostic armamentarium.
Computed tomography of the abdomen without in-
travenous contrast showed a 7.8 × 6 cm mixed-density 
lesion with solid and cystic components at the right 
upper quadrant with close contact to the right kidney 
and right lobe of the liver. These findings could resemble 
a renal tumor with necrosis, abscess formation or an ex-
ophytic liver tumor or abscess. A cystic hematoma or he-
morrhagic cyst was not suspected or detected, because 
no contrast medium was used in this patient with ESRD. 
Differentiation of these lesions from renal neoplasms on 
CT scan is suggested by lack of contrast enhancement and a 
homogenous appearance on contrast-enhanced CT scans. 
The increase in CT attenuation of renal cysts complicated 
by hemorrhage has been attributed to clot retraction, with 
resultant concentration of protein components of blood, 
and to an elevated iron content.6 Hemorrhagic cysts are 
often considered radiologically indeterminate owing to 
difficulty in the diagnosis and differentiation of hemor-
rhagic cysts in ACRD from renal neoplasm. However, it has 
been claimed that contrast medium can be safely given to 
patients undergoing dialysis to detect cystic wall enhance-
ment or the presence of any metastatic retroperitoneal 
lesion. Hence, hemorrhagic cyst in this patient could have 
been better detected if contrast CT was done.
Abdominal sonography of the abdomen performed in 
this patient revealed a renal cystic mass compatible with 
either abscess or a necrotic tumor (Figure 2). While a hem-
orrhagic lesion or hematoma may reveal similar findings in 
retrospect, it was not suspected before MRI because of fail-
ure to recognize that cystic bleeding do occur in ARCD dur-
ing dialysis. The primary role of ultrasound in evaluating 
renal masses is in differentiating cystic from solid lesions. 
Ultrasound is also helpful and frequently superior to CT in 
demonstrating the complex internal architecture of cystic 
lesions, in terms of internal fluid content, septations, tiny 
nodules, and wall abnormalities including associated soft 
tissue masses.7 Some of the sonographic appearance of 
this tumor resembles simple cyst with well-encapsulated 
distinctive border. The cystic content, however, is heteroge-
neous and hyperechoic, indicating the presence of solid 
elements or necrotic carcinoma. The discrepancy may 
be due partly to organized blood clots within the cyst re-
sembling solid elements. The role of ultrasound in the di-
agnosis of complicated cyst in ARCD may be limited; it is, 
however, invaluable in the initial evaluation of patients 
with ESRD on hemodialysis for the detection of ARCD and 
for their follow-up once malignancy has been excluded 
by CT or MRI.
MRI of the abdomen depicted a large renal solid 
tumor with internal necrosis compressing the right lobe 
of the liver (Figure 3). The possibility of a hematoma was 
also considered. On MRI, hemorrhagic cysts often show 
high-signal intensities on T1- and T2-weighted images 
and are not enhanced after gadolinium administration. 
On MRI, a hemorrhagic cyst may be of high signal on all 
pulse sequences owing to the presence of methemo-
globin. The more paramagnetic products of methemo-
globin tend to settle in the dependent portions of the 
cyst, and there may be a fluid hemoglobin level (more in-
tense at the bottom of the cyst) on T1-weighted images. 
The relative intensities of the layers may reverse on T2-
weighted images.8 In contrast, a renal cell carcinoma would 
appear heterogeneous, indistinct or irregular, and lacking 
in fluid hemoglobin level. The above descriptions, however, 
did not correspond entirely with the MRI findings of this 
patient because of organized blood clots, which lack a 
fluid hemoglobin level, resembling tumor with necrosis. 
Multiple factors are likely to contribute to the overall 
signal intensity in the hemorrhagic cyst. Such factors may 
include serum hematocrit and protein levels, stage of clot 
retraction, concentration of oxidized iron in hemoglobin, 
and composition of cystic fluid.
It was formerly believed that kidneys with ARCD are 
small to normal size with cysts that are typically small 
(up to 0.5 cm in diameter) observed in the cortex and the 
medulla.1,2 Our patient had bilateral enlarged multicystic 
kidneys compatible with adult polycystic kidney disease 
(APCKD). However, she did not have any family history of 
APCKD or any extra renal manifestation of APCKD (e.g., 
cystic liver). A few cases have been described in the lit-
erature regarding development of ARCD with large renal 
cysts resembling APCKD in patients undergoing long-term 
dialysis.3 The duration of our patient on dialysis (over 
20 years) and her age favored the diagnosis of ARCD, al-
though the initial cause of her renal failure was not known. 
Histologic changes in the cyst were seen throughout the 
whole kidney of our patient; the cyst was covered by a sin-
gle layer of flat or cuboidal epithelium or by a solid complex 
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of high hyperplastic atypical epithelium. Further more, 
these multifocal areas of the highly hyperplastic epithe-
lium show typical signs of cytological atypia (e.g., bizarre 
and hyperchromatic nuclei or mitoses) but without any 
evidence of malignancy, such as infiltrative growth or 
clear cells. These findings were frequently seen in end-
stage dialysis kidneys, leading to the term “atypical cysts”. 
There is also an increased association between atypical 
cysts and renal cell adenoma or renal cell carcinoma, es-
pecially papillary tumors. The development of renal cell 
carcinoma in ARCD is thought to be a continuous process 
with evolving phenotypic expression, including damaged 
renal tubules, simple cyst, cyst with atypical lining, ade-
noma, and finally carcinoma. The pathogenesis of this 
continuous process is not entirely known, but growth 
factor-induced compensatory growth of tubular epithe-
lium initiated by changes in ESRD, and probably perpet-
uated by activation of proto-oncogenes, seem to be 
significant factors.5
In conclusion, Dunhill and coworkers described ARCD 
in patients with renal failure in 1977. ARCD is usually 
found in patients with ESRD on long-term dialysis. The sig-
nificance of ARCD lies in the symptoms it may produce 
(loin pain and hematuria from cystic bleeding) and the 
increased incidence of benign and malignant tumors. 
It is difficult to differentiate hemorrhagic cyst or cystic 
hematoma from true neoplasm, because typical imaging 
features for solid and cystic lesion may not be applicable. 
An awareness of its clinical presentation and atypical im-
aging is essential for proper management. Patients with 
ESRD receiving long-term dialysis treatment occasionally 
develop very large cystic kidneys imitating APCKD.
References
1. Dunhill MS, Millard PR, Oliver D. Acquired cystic disease of the 
kidneys: a hazard of long-term intermittent maintenance haemo-
dialysis. J Clin Pathol 1977;30:868–77.
2. Neureiter D, Frank H, Kunzendorf U, Waldherr R, Amann K. 
Dialysis-associated acquired kidney disease imitating autosomal 
dominant polycystic kidney in a patient receiving long-term peri-
toneal dialysis. Nephrol Dial Transplant 2002;17:500–3.
3. Bakir A, Hasnain M, Young S, Dunea G. Dialysis-associated renal 
disease resembling autosomal polycystic kidney disease: a report 
of two cases. Am J Nephrol 1999;19:519–22.
4. Ayano I, Hideaki H, Tomoyasu T, Hiromi K, Yoshiyuki M. Hemorrhagic 
renal cyst which resemble renal cell carcinoma in a solitary cyst: a 
case report. Nishinihon J Urol 1999;61:539–41. [In Japanese, English 
abstract]
5. Lin JI, Saklayen M, Ehrenpresis M, Hillman NM. Acquired cystic 
disease of the kidney associated with renal cell carcinoma in 
chronic dialysis patients. Urology 1992;39:190–3.
6. Levine E, Slusher SL, Grantham JJ, Wetzel L. Natural history of 
acquired cystic renal disease in dialysis patients: a prospective 
longitudinal CT study. AJR Am J Roentgenol 1991;156:501–6.
7. Weber T. Sonography of benign renal cystic disease. Radiol Clin 
North Am 2006;44:777–86.
8. Hilpert P, Friedman A, Radecki P, et al. MRI of hemorrhagic renal 
cysts in polycystic kidney disease. AJR Am J Roentgenol 1986;146:
1167–72.
